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O,*,., AI.ID PRECISE METHODS FoR PHOT0 IDENTIFICATIoN

I f  s ize  proh ib l ts  the  d l rec t  ldenc l f l cac ion ,  a  soa l l  d laaeter  { r 'age  po lnc  read l l y
ident i f iable on rhe Photography Ls used for a compass bearlng and dl .stance t ie Eo
the tracer source. Smal l  pinholes ln che phoco eroulslon surface are used to idencifv
the  ioage po inc  se lec ted  ( re fe rence F lgure  l ) .

IMAGE POINT

N 1so-:

r'

WATER
SOURCE =/> 6e rt '

FiFure  L  -

FiRure l .  Compass bearlng and distance. Note that the bearlng ls froro
the propercy corner to che inage point.  I f  hor izontal  dlstance exceeds
400 feec ,  the  prec lse  ident l f i ca t lon  procedure  shou ld .be  used ( re fe rence
F i g u r e  2 ) .

I}IAGE
POINT #1 IMAGE

POINT O2

LOCATED

F lgu re  2  -  P rec l se  I den t i f l ca t l on  T le

rn  F igu re  2 ,  bo th  image  po incs  musE  be  p inp r i cked  on  che  pho tog raph .
Hor izonEal  and verc ica l  angles are observed f rool  X to lnage point .s  I  and 2.
Hor izonta l  and ver t ica l  angles are observed f ron i roage point  l l  to  X and
inage poinc f2.  Hor izonEal  d ls tance Ls measured betseen image poinE I
and  X .  Rega rd less  o f  che  me thod  used ,  a  ske t . ch  (and  desc r l p r i on  o f  l l nage
Po in t s  and  l t en  be ing  l ocaced )  on  the  back  o f  t he  pho tog raph  a re  essen t l a l .
Boch  ne t .hods  o f  l den t i f l cac ion  p rov ide  fo r  accu ra te  pho tog ra r rme t r i c
t ransfer  Eo a base nap.  I f  sater  sources or  bther  i tems requi red to be
P lo t ced  on  a  base  map  a re  c i ed  ho r i zonca l l y  t o  t he  pho to  con t ro l  necwork
thel r  posi t lon i  roay be scaled on the base orap f rom coordlnate values.  In
the  even t  co lo r  i n f ra red  phocog raphy  i s  no t  requ i red  o r  ava i l ab le ,  t he
phoco - i den t i f l ca t l on  w i I l  app l y  Eo  ex i s t i ng  p roJecc  phocog raphy .
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pa. PHMOGM}O{ETRIC HAP COHPII.ATION

rl 2
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DESCRIPTION

1. Thls nork shal l  conslst  of  coopl l ing a topographlc oap andfor "readLng" a ser ies

of points froo aerial  photographs Ln accordance sl th these speclf lcat ions,

lnc lud lng  labor ,  equLpuent ,  ua ter la ls , :and lnc identa ls  necessary  to  coop le te

the work. The lni t la l  area to be napped shal l  be che area to be rnlned ln rhe

nex t  18  months  (p lus  ang le  o f  d rau)  on  the  en t l re  lease area  as  appropr ia te .

HATERIALS
:

2. Base sheecs for boch the or iginal  base oanuscripts and the overlays shal l

be polyester base f l la between 0.004 inch and 0.007 inch ln thickness. Paper

pr in ts  o f  che  f ina l  d ra f ted  nap sheeEs sha l l  be  16  pounds or  heav ie r  s tock

P a P e r .

REQUIREMENTS
;

3. HANUSCRIPT MAP REQUIREMENTS. Manuscriprs shal l  be compi led as fol lows:

a . Coordinate Grld Ticks. The

gr id  c ick  sha l l  noc  vary  by

pos i t ion .  ,  Gr ld  t l cks  sha l l

a r row lnd lca t ing  gr id  nor th

p loc ted  pos i t ions  o f  each p lane coord inaEe

more than 0.01 lnch fron the true gr id

be p lo t ted  a t  5  inch  incerva ls .  A  nor th

shal l  be shown on each sheet.

b. Scale and ConEour Incerval.  The scale and contour lnterrral  shal l  be

I "  =  1 0 0 '  a n d  2 '  o r  a s  s p e c i f i e d  b y  i n d i v i d u a l  p r o j e c E .

l-\

c .  Ha tch  L ines .  Ma tch  l l nes  and  re fe rence  numbers  sha l l  be  p rov id .d  k

thac  each  Sap  may  be  accu ra te l . y  Jo lned  to  t hose  sh i ch  a re  ad jacenc .
I

:
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d . Sheet  Layout .  Each sheet

of the four corners. The

and sha l l  be  enc l rc led .  A

naoe,  da te  and sca le  sha l l

hand corner  o f  each sheet .

/ t1 3

shal l  be numbered ln the border area ln each
numbers shal l  be approxloately 0.5 inch hlgh

labe l  sh lch ' lnc ludes  Fores t  na t re ,  p roJecr
!

be placed ln the nargln ar the lor.rer r lghr

e .  Cont ro l  Po inGs.  A l l  
t con t ro l  

po ln ts  sha l l  be  p lo t ted  and labe led
lnc lud lng :  hor izonca l  and ver t l ca l  con t ro l  po in ts ,  pass  po in ts ,  t ie
poi.nts,  and construccion survey control  pol .nts rhen required. The
prlnciple polnr of each phoro shal l  also be plotted and labeled.

:

t  -  Planirnetr lc Features. A11 planimetr ic features vls ible and idencif iable

on the aerial  photos shal l  be shown. PlanLaetr ic feature slnbols shal l

conforu to Flgure )tff. Planisretric features nor shosn on Flgure aS}-11

shal l  be drawn to scale and labeled.

g- Topographic Features. A11 contours shorln shal l  be coropi led using a

s te ieo  p lo t t ing  lnscrunent .  Every  f i f th  contour  sha l l  be  a  heav ie r

ueight l ine. The elevarlon of every f i f th concour stral l  be shown in

t ie rs  approx iu race ly  I0  inches  aparc .

l {here concours spacing ls uore t .han 2 lnches aparE at f inal  scale, spoc

elevat ions shal l  be shown in a l - lnch gr id pattern. Spot elevat ions

sha l l  a lso  be  shown ac  peaks ,  depress lons ,  sadd les ,  on  cencer l ine  ar

each end o f  a  b r idge,  on  cencer l lne  a t  road lncersecc ions ,  and a t

loca t lons  shere  ln te rpo la t ion  f ron  cont ,ours  u i l l  noc  g ive  t rue  e levac ions .

lJhere  contour  spac ing  ls  less  than l0  per  lnch ,  the  lncerxoed iace

contours  uay  be  dropped and every  f i f th  concour ,  w i th  heav ie r  l ine

w e l g h t s ,  s h a l l  b e  l e f t .

I
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4 . FINAL HAP REQUIREHENTS.

Deet the oanuscript  oap

sha l l  meet  the  fo l lou lng

Excepc for sheet layout the f lnal  uap sheets shal l
requlreoencs. In addlt lon, che f lnal  oap eheets
requtrenen ts .

a . Sheet  S ize  and Layout .  Sheecs  sha l l  be  the  s ize
ProJec t  Spec l f l cac lons .  Each sheet  sha l l  have a
block ln che lower r lght hand corner.

spec l f l ed  l n  Spec l , a l

border  and t l . t le

o

A t l t le block and bar scare shalr  be shown on each f inar nap sheet.
The t l t le blocks shalr  lnclude the folrorrng state.ents:

(r)  Date of phocography, scare of aer ial  photography and scale ar
whlch trap rras cooplled.

(2) sEatcoent of datun basls of nap gr id and erevat lon.

A smalr scale, correct ly or iented, trap sheet,  index shal l  be shown on
each map sheet.  The index shal l  show al l  sheets aad cheir  numbers.
The sheet  upon wh ich  the  lndex  is  locared sha i l  be  c rosshaEched.

Dra fc ing .  F ina l  oap sheers  sha l l  be  e i ther  sc r ibed,  o r  d ra fced v i th

ink ,  aE the  f ina l  uap sca le .  The dra fc ing  oerhod chosen sha l l  be  used

f o r  a l l  s h e e t s .

Hap deca l l s  sha l l  be  c lear ,  sharp ,  and leg ib re  a f te r  reproducc ion .

Le t te r lng  sha l l  no t ,  be  done f reehand.

HAP ACCURACY

a. -  Topography .  A t  leas t  90  percent  o f  a l l  e levarLons  de tero ined f rom

concours  s f ia l l  be  u i th ln  0 .5  contour  in te rva l  o f  t rue  e levar ion ,  and

a l l  e leva t , lons  so  de te tmined sha l l  be  n i th ln  1 .0  contour  incerva l  o f

t rue  e leva t lon  except  as  fo l lows:

b .

5 .
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(1) t f t ; ; "  the ground ls obscured by brush or tree cover,  contours

shal l  be plotted frou the stereoscoplc nodel,  oaklng use.of
'spot elevat ions rneasured phocograroetr ical ly ln places phere

, the  ground ls  v ls lb le .  In  these areas ,  a t  leasc  90  percent

of the erevat lons deterulned froo contours shal l  be si thln

1.0 contour intervar of t rue elevat lon. alr  elevaclons so

detetml.ned shal l  be wichln 2 contour Lntervals of t rue elevat ion.

Contours r l i th in these areas shal l  be shown as dashed l lnes.

(2) In deusely vooded areas shere spoc elevat lons cannot be deteroined,

contours shal l  not be draun. They shal l  be out l ined and labeled

"ground. no.t vislble" or "GvN"

Spot Elevat ions. Ar least 90 percent of al l  spot elevat lons shal l  be

sl thin 0.25 concour lnterval  of  t , rue elevat ion. A11 spoc elevat ions

shal l  be ni thin 0.50 contour incerval of  t rue elevat ion.

c . Planinetr ic Features. At leasE 90 percenc of alL wel l -def ined plani-

mecr ic  fea tures  such as  scruc tures ,  paved roads ,  in te rsec t ions ,  e tc . ,

sha l l  be  w ich in  0 .025 inch  o f  the i r  t rue  pos i t ion .  A11 sha l l  be  w i th in

0 . 0 5 0  i n c h  o f  t h e l r  t r u e  p o s i t i o n .

Coord inare  Gr ld  T icks .  The p lo t ted  pos i t io r . ,  , - - f  a l l  coord lna te  g r id

t lcks shal l  noc vary by nore than 0.0I inch fron thelr  t rue gr id

P o s l t l o n .

Hor l -zon ta l  Concro l .  The p lo tced pos i t lon  o f  a l l  hor lzonEa l  con t ro l

po ln ts  sha l l  no t ,  vary  by  nore  than 0 .01  lnch  f rom the i r  ca lcu la ted

p o s l t l o n .

Acceptance or  rFJecElon  o f  the  Dap or  por t lons  thereo f  w l l l  be  the  respons l -

bt l l ty of  the leasee and based on rrhacever Eeans chey feel  necessary to

perform (general ly f teld survey methods)

d .

e .
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'\-



6 . !{AP ACCURACY TESTS. The

and preclslon based on a

randonly selected nodels

5

Foresg Servlce nay elecC to evaluate trap accuracy

sauple of cest polnts.  The test poincs wl l l  be

and ' representa t lve  o f  the  fea ture  be fng  tes ted .

The poslt lon and elevaclon of tesE points w111 be.deterol .ned by the Foresc

Senrlce uslng Phocograuretr lc or ground sunrey Eethods of equal .or better
preclslon than those used for map product lon. Dl.screpancles ui l l  be

calculated between the cest values and oap values. Scat ist lcal  uechods of

hypothesls testing sill be used to deterrolne lf the mean and standard

eEror of the sample of dlscrepancles lndl,cace that trap accuracy requlrements

have been met. \ 1

o

_  ' r  "  
". t l  s  r ' ' - j

, n -  ' l
The values ll.sted on Table1195-tr wl.ll be used to deterulne lf the mean and

standard -rror nay be reduced'by assuntng a horlzontal  displacernent not Eo

exceed o>i25 Lnch. Tests for accuracy wlll apply only to the oodels in

shlch tests were perforroed.

A11 required mater ials or suicable dupl icace thereof w111 provided co che

Forest Senrice as requested co lnsure and asslst  in the successful

lupleroentat ion and conEinuat lon of thls progran.

, ( .
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J!r34.56

BM-2?
a

1234.56

HOR!ZONTAL  CONTROL P0rNT (LABtL)

vERTTCAL C0NTR0L P0rNT -  F IELD (LABEL)

HORIZONTAL &  VERTICAL CONTROL POINT -  F IELT)

BENCH MAR K

SPOT ELEVATION
PHOTOGRAMHE TR I  CALLY COI {TROLLEO PO I  NT

AER I  AL  PHOTO CTI {TER

o

x 1234.5

o
rl.Jc-
I  t23

+t"
.6,,

I

I
I

SECTION CORNER

QUARTE R C OR NE R

GRrD T ICK (1  INCH L0NC)

COORDI i {ATE VAULES -  LAETL AROUND
PER IM I  ETER OF SHEET

CORNTR OF  HANUSCR I  PT
SHEET NUHBER SAHI  ,  NO

SHETT NUMBERS -  ON EACH
SHEETS.  ADJACENT HATCH
CIRCLE.

3
F i  gu  re  l9W-  -  Ph  o t  og rammet  r i  c  Ha  p  Symbo l  s

5
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SHEET LAYOUT
SHEET BE I  NG

DIAGRAM.  F INAL
DRAFTED,  CROSS

SHEETS.  OR
HATC H SHEET

I iNT TO
ON DIAGRAH.

o
8. ,

UTILITY POLES.

TRANSMISSION L INES I  TOWERS

MANH0LE 3 /32  INCH CIRCLE w/3  D0TS

DRAINAGE INLET SHALL SQUARE w/3  L INES

F I  RE HYDRANT-tof

- t t \

|  |  F= -=== -  HEADTJALL ,HDl {L  w /P IPE,  LABEL 0NLY T0  CLARIFY

Y rl, rl, rf/ JJ :,

rl., rl, :f, \9 \L/

U., \&/ \1, \.t-l \t-l rL

MARSH CR swAt't P

TANK C:f  C TANK

ROCKS(LABEL)

(LABEL )

o

ji

r "^ \  .Yr t  INDIVTDuAL ANO GROunED TRtEs,  BRusH GR0uND covgRt o  (  L
V' q-.-./r l-\  P - PINE 0 - oAK

)-:;4"-er5.r:' '

FIRE HYDRANT -  FH
FLAGPOLE -  LAEEL .  FP
PULLBOX -  PB
WELL -  WELL
ETC.  LABEL TO CLARIFY
ALL I  /16  INCH CIRCLE

',
F igure  )92 : l '  - -  Pho togrammet r i c  t l ap  Symbo ls

>
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RAI  LROADS .  50  SCALE
I  00 scALE

FREEI . 'AY S  I  GNS

--46.7\.

COVERED
. PORCH,

OR LARG ER
OR SHALLER

SIGNS

S} , IAL  L  5TR EAM

LARGE BODIES OF WATER.  l . lATER
cR0ss  HATcH APPR0X.  0 .25  INCH

LE VE L  AS SHOI , I  N .
IN  AROUND EDGE

o
SHALL BODIES OF WATER CROSS HATCH AS SHOI . IN .

CONTOURS SOLI  D  L  INES I  N  OPEN ARTAS.  I .  O  I  I {CH DASH
L I  NES UNDER TREES AND BRUSH l . tHERE GROUND I  S
OBSCURED,  8UT WITH OPEN SPOTS.  } IHTRE GROUND I5  NOT
VISIBLE AND THERT ARE NO OPEN SPOT5,  DO NCT DRAl . l
COI {TOURS.  LAEEL GNV.  USE T ICK HARKS AI , !D  SPOT
ELEVATIONS TO INDICATi  DEPRTSSIOI ' IS .

BUI  LDI  NG.  LABEL
HOI , lES THE SAME.

ONLY TO CLARIFY.
DO NOT SHOI {  TRAVE

SHOl . l  MOBILT.
L  TRAI  L IR5 .

caRPoRT, PATIO

EDGE OF CONCRETI  OR ASPHALT TRAVELTD WAY.
.DASH.

0 .5  INCH

i l TDGE OF SHOULDERS TURNOUTS,
DASH.

PARKING AREAS 0 .5  INCH

/o ASPHALT 0 tKE (LABEL)

F igu re  Lg ,E< f  - -
3

Photogrammet r i c  Hap  Symbo l  s

8



1  - - -

I -S]H
-\ - . . .

EDGE0FAG6REGATEoREARTHTRAVELEDt . lAY.0 .2SINcH
DASH LAEIL  TO CLARIF  Y .

TRAIL  OR I . JHEEL TRACKS.
CLAR I  F  Y .

0 .25  INCH DASH.  LABEL TO

, l * {  /  FEN.E&GATE.

-7&( _ =/

N0TES:  1 .

RETAiNING I . IALL .  . .V"  TOt . lARD HIGH SIDE

; '

GUARD RAIL  POSTS -  PLOT AT SCALE

BRIDGE.SHOt . lRAIL  AND ENDS OF BRIDGE.

MI  SCELLANEOUS PLANIMETRY LABELrO CLARIFY.

Al lmaps l : l 200and la rger ,nur lbedra f tedv r i th two
l ine  v re igh is .

SCR I  BE
i f f in-e= 0.010 i  nc h
b.  t l eavY=0 '016  inch

For  maps  sma l le r  than  l :

a  .  F i  ne=  0 .  006  i  nch
b-  HeaveY=0 '013  inch

INK
g00 R;F idograPh o r  equa l

'  #  2  Ra  P i  dogra  Ph  o r  equa  I

1200  use :

#000  Ra b i  dogra  Ph
l0  RaP i  dograPh o r

s ize  100  LeroY caPs
wh ich  sha l l  be  120

or  equa ' l
equa l

o r  equa l .
Le roY caPs

' ? . I ' t ap  le t te r ing  sha l l  be
ExcePt  fo r  P roPer  names

.egua l  w i th  f i ne  Pen .

o r

i  r  9u re

?

)9*r -- Ph o t  og  rammet  r  i  c .  l l a  P  SYmbo l  s

9



PHoTOGRAPHIC tARGETS (cROnND pAltELs)
h7

The precisron regulged .ln large scare napplng proJects uslng phoco_
gr:nnetElcs aechods, requires an exact correlatton betneen the photo-
graphy coverage and a sJ'gni f lcant number of serecced polnts or monunents
on che ground for shlch x, Y, and Z coordl.nates are accurately neasured
and estabrished by ground survey nethods. These points are.usuarry
stat lon aarkers in the ground Ln sol ld rock or on a pennanenc concrete-
cype structure where the points,  onse Deasured, wi l l  be welr  preserved
for recovery and use whenever needed. Placenent of a target centered
on the monu'nenc or statlon uarker so rt will appear as a werl_defrned
concentr lc inage on rhe aerial  photographs is essent iar (see Flgur"/S:y.
These targets should arso be praced on al l  suppreuentar contror points
requlred for orientaclon of the aerlal photographs ln photograunecric
instruments for foraing stereoscopic oodels to scale and elevat lon for
acconpl l 'shlng the required measuring and napping. Targets should also.
be placed on pert inent survey tronuDents on the boundaries of al l  af fected
propercies incruding Township and Range, seccion and quarter corners.
Pred'ecernined poincs on whlch photograenetric treasurements wllr be
nade to escabl lsh surface barel ine inforuat ion nay arso require tar_
get ing, however,  chese wir l  not require permanenc tronumentacion. rn
thls case, capped rebar in the center of each cargec wi l r  be adequate.
Propercy corners not used as basic control  raay be targeted rr i th only
3 legs of e,gual spac{ng using Ehe same dimenslons as shown in Flgure 3.

care should be taken where possibre to prace contror and cargets ln open
areas nhere they vi l l  not be obscured by ground cover and/or shadows. rn
sotre ca?'  this eay noc be possibre and crearing si l l  be requlred.
Flgure l lu luscraEes the approxrnate crearing cr i ter la.  Experlence has
shom chat che darker center of che target provides begter contact for
"readabl l icy-".

i l
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FIGTRE 3 ;-Reconnended rarget

placeraent on stat lon markers.

Dpe 65 black and vhlce Eatre

o

conf lgurat lons and dlmenslons for

,Recommended nater lal  is Grl f folyn

f ln tsh  or  equ lva len t .

_t
wa

!tr ---->
T = total  length ( ln feet)  = L/40 photo scale expressed in feet to inches.
E x a u p l e :  l : 4 8 0 0  p h o t o  s c a l e  e q u a l i  l "  =  4 0 0 r  +  5 0  =  l 0 r .

I {  -  width of leg ln inches = l /60 photo scale expressed ln feet to
i n c h e s .  E x a r n p l e :  l : 4 8 0 0  -  l , '  =  4 0 0 '  +  6 0  =  6 . 1 .

Noce: Al losances should be rnade in width and length for, ,hem,, or double
thlckness l f  splkes are used to hold down targec. Addir lonal
width and lengrh shourd also be used i f  rocks are necessary
to  ho ld  down ta rge t  o r  i f  ta rge ts  a re  p laced on  s teep s idesropes .

I
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Service R-4

3", 7140 Geoaetronics

Aerial  Photography ead photogrr, , ,metry project,
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Resource  p ro iec t
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C 2Ar.tDAlL e ANTaN
Subsldence and Hydrologlc Honltortng

ffe]J Phbrography Cosc Estlrnare

Alrcrafc and Pilor (Color and Color IR)

Ferrylng Tlne

Photo Tloe

Photo Crew (2 Meobers for Color and Color

Salary

Overtlune

Hrs .  G

Hrs .  @

Subtocal

IR)

Hrs

Hr .

.G
Lunch €

I
$___14

ubto ta l

Transportatiou (pllcit, crew, aud equipment betrween the alrport
and off lc lal  scat loa)

Phocography

*
Color

D"v G

Lab eL ,sh'. t l-n ' iw,Lu/.,"1 
? !^e,5-"ra# 3b:. L'

\  l+  Exposures e\  5  5 i  /  ea $ . /  31,5o 
* -

2+ Pr lnrsG 3e /  eA $  72,*  
l

2 d rrrn Posir ives Q /O / ea S-24" 
3
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GROUND TARGETS FOR
CO}ITROI SURVEYS

,,RECOMMENDED DIME}IS|oilS

When uslng "btoclr ono slde
whlle other slde" molerlot,
ollow for twlsts ln totol leirgth

T = Totol Length (ln feet)
= lliO photo Scofe qti ro I In)

le. f :6000 pSR = I,i = 800, i SO = 10,- 12,
W = Wtdth of Leg (ln Inches)

= t/00 photo Scste (ft fo I In)
le. l:6000 = I" = S00' + 60 t g.3,. 12,,

J Terr0fn, cover ond reffectqnce choroclerfstlcs of sur-foce moterlol otfed pt. leooing 'ccurocy oiioige-r,Acontrolstotlon, u -------'

o Record of loeutlon (photO l.D./lmoge pr. lle)
o Mofntenonce

o Rotl sroctr, p.rq-gul ond/or prelobrlcoted motertot ondtorgets ovolrobre from commercidi sdurd;

Rebor or stoke
ln center or pfoce
over exfsllng
monumenl

Splkes (x)
(Adfust slze when
uslng roclrs)

Allow for
cuff on

Lw
Fboth edges

In l0t0l
wldth
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